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(57)[ABSTRACT OF THE DISCLOSURE] 



i] [SUBJECT OF THE INVENTION] 

^M^^i^H^io^^X'h^'^Lfc Provide semiconductor integration apparatus 

IHS&iiif^Srll^'C^^My '1' X" strong against power-source noise, which can 

(C3fiv^^2#fls:^^^^?r#'ft't" implement circuit operation stabilized also in 

to high frequency region. 



[PROBLEM TO BE SOLVED] 

Electrostatic-protection element is prepared in 
built-in bypass capacitor and its vicinity between 
power sources. 

Bypass capacitor is formed by transistor gate 
film or wiring-layer ligamentum. 
Electrostatic-protection element is formed with 
P, N-type GCD, NPN, PNP bipolar transistor, or 
PN diode. 



[ADVANTAGE] 

It is hard to make other circuit spread 
power-source noise generated in a certain 
circuit, and hard to receive power-source noise 
from other circuit. 

Adaptation is possible even if gate film of 
transistor becomes thin. 

Electric-potential stability improvement of well is 
made. 

Ring power-source line reinforcement of I/O cell 
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can be performed. 

Static-electricity resistance quantity of the whole 
tip can be improved. 




[CLAIMS] 



VDD-VS SmrB^f-SM^ 

■Y^^^^MOS (PMOS). ^ 
fcN^-Yy^^^MO S (NO S) 



[CLAIM 1] 

In semiconductor which has capacity connected 
between VDD-VSS power sources, and 
electrostatic-protection element similarly 
connected between power sources, said 
capacity and said electrostatic-protection 
element are branched from the same 
power-source line, and are arranged mutually in 
vicinity, said capacity comprises P channel 
MOS (PMOS) by which gate was connected to 
VSS and drain and source were connected to 
VDD, or N channel MOS (NOS) gate film by 
which gate was connected to VDD and drain 
and source were connected to VSS, said 
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hM'CSj^Jc^tb. witiW'M electrostatic-protection element comprised 

^^M^^it,^^—hRUy~:^ PMOS gate controlled diode (henceforth, 

^VDD{C, KLz-O-^YSS PGCD) by which gate and source were 

{^^^^^fc PMO S h ^ connected to VDD and drain was connected to 

^hp— /VK^V;^-— K (i^T VSS, or NMOS gate controlled diode 

PGCD), S/cfiy— hRny (henceforth, NGCD) by which gate and source 

-~7.^YSS{z., Vl^^y^V were connected to VSS and drain was 

DDtd^^^nfcNMOSy- connected to VDD. 

h n >- h u~;V K^'-f K Semiconductor integration apparatus 

(J^i.TN G C D) 'Ctf^ $ tiTh characterized by the above-mentioned. 



Wo 



[ft ^112] [CLAIM 2] 

VDD- V S SMMr^lfC^^^ In semiconductor which has 

tbf:i^ft<t^ W\^<sWBM^^^ electrostatic-protection element connected 

M^tifc#^MtS:li^^$r^i~ between power sources as well as capacity 

^^^^{cJdV^'C. tijtS^4<t connected between VDD-VSS power sources, 

iutH#S^{S:ll^^{4|pl^^7)^ said capacity and said electrostatic-protection 

^ lyt^h'j^^X^t^^^^^kz. element are branched from the same 

i5:\^kz.^^W^th^ tufS^lfi^' power-source line, and are arranged mutually in 

^ h ^ V S S (C K >'^t/y vicinity, said capacity comprises P channel 

V D D K^W. ^ tLTt P J- MOS (PMOS) by which gate was connected to 

^ly:^^;VMO S (PMO S). ;S VSS and drain and source were connected to 

fc«y-h^VDDtC Yu^iy VDD, or N channel MOS (NOS) gate film by 

^O^y— ;^I:VS Sfc^^^ix which gate was connected to VDD and drain 

fcN^-^:/^;VMO S (NO S) and source were connected to VSS, said 

h^'ClS^^tL. ffjIH^S electrostatic-protection element comprised PNP 

^^WiM^l'i^—^RXT^^^ y bipolar transistor by which base and emitter 

^^VDDfc, ^ S were connected to VDD and collector was 

S (Cg^$ ti/c P N P/<^ tK— connected to VSS, or NPN bipolar transistor by 

y v/x ^ , ^ tLli^—:^ which base and emitter were connected to VSS 

RU:^ 5:^^?:VSS(c, nix and collector was connected to VDD. 

VDD(3:^^$tt^::N P Semiconductor integration apparatus 

/K— ^ h yl^i^^ ^ 'CS characterized by the above-mentioned. 
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^y^;UMOS (PMOS). t. 

7tN^-\'>'^^/VMO S (NO S) 

MMH^^ft P 3: /H^ f-ffM 
^tbfci^iiSPMfetS: (P + ;^ 



mm. 



[CLAIM 3] 

In semiconductor which has 
electrostatic-protection element connected 
between power sources as well as capacity 
connected between VDD-VSS power sources, 
said capacity and said electrostatic-protection 
element are branched from the same 
power-source line, and are arranged mutually in 
vicinity, said capacity comprises P channel 
MOS (PMOS) by which gate was connected to 
VSS and drain and source were connected to 
VDD, or N channel MOS (NOS) gate film by 
which gate was connected to VDD and drain 
and source were connected to VSS, said 
electrostatic-protection element comprised 
so-called FN diodes which high concentration 
P-type diffusion (P+ stopper) formed in P well 
and high concentration N-type diffusion (N+ 
stopper) formed in N well are made to 
associate, and are made. 
Semiconductor integration apparatus 
characterized by the above-mentioned. 



[ If ^11 4] 



[CLAIM 4] 

In semiconductor which has 
electrostatic-protection element connected 
between power sources as well as capacity 
connected between VDD-VSS power sources, 
said capacity and said electrostatic-protection 
element are branched from the same 
power-source line, and are arranged mutually in 
vicinity, said capacity is formed by interlayer film 
of the first metal wiring layer and 2nd metal 
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m^yV ^^^^2 (D^Wm^" V wiring layer, interlayer film of 1st polycrystalline 

:=iy(DMf^^^^fcii^W^^^y]) silicon and 2ncl polycrystalline silicon, or 

^ >' t^M^i'^M(DMf^^'VJf^ interlayer film of polycrystalline silicon and 

fi5c;^ti^ mW^WM^i^Wi^^iii metal wiring layer, said electrostatic-protection 

hRV^y~:^^V DD iiZ, element comprised PMOS gate controlled diode 

Y^'U^y^VSS {c^^^titc (henceforth, PGCD) by which gate and source 

PMO S h ==i h P— /V K were connected to VDD and drain was 

^V^— K i&sTPGCB), ^ connected to VSS, or NMOS gate controlled 

h&t/y — ;^^VS S diode (henceforth, NGCD) by which gate and 

Ki^-f ^^^VDDfc^^^ source were connected to VSS and drain was 

tlfcNMO S h n h p — connected to VDD. 

/V K^V :t-' K (J^^TN G C D) Semiconductor integration apparatus 

X^Mf^^titc ^ t tir^ characterized by the above-mentioned. 

[ft*^5l [CLAIMS] 

VDD-VS STOP^I^C^^^ In semiconductor which has 

titcMMt^ IrI C< SMfBltc^ electrostatic-protection element connected 

Wi^t^^tcW^W.M.i^tM^^^^'^ between power sources as well as capacity 

V'T^ mti^Mt connected between VDD-VSS power sources, 

tfjf2^SM{¥:M^^f4[pI— f7)S said capacity and said electrostatic-protection 

W^^y^ yt^h^i^L^^^K\/^ltC element are branched from the same 

iSii^l^UiW^ti. mtiWMii'B power-source line, and are arranged mutually in 

— (D^MUir^M t^2 O^MiB vicinity, said capacity is formed by interlayer film 

BM(DMf^iM^tcn^ 1 (D^W of the first metal wiring layer and 2nd metal 

m^y^)^>'t%2 (D^l^^^ y wiring layer, interlayer film of 1st polycrystalline 

=3 xDiifp^lf ^/cd^J^g^^y y silicon and 2nd polycrystalline silicon, or 

'^^y}i^WMMM<DMWiBr<:'B interlayer film of polycrystalline silicon and 

^fJc^ti. tijtB#®^f;¥:^^^fi metal wiring layer, said electrostatic-protection 

^ — ^'KXI^^ :y^^VDD element comprised PNP bipolar transistor by 

:=ilx^^^VSS fci^M^ which base and emitter were connected to VDD 

tbfcPNP^^^f tK— ^ VyyV' and collector was connected to VSS, or NPN 

, ^tciii^— :^RU^ ^ v bipolar transistor by which base and emitter 

^^VSSJC, :=rlx^^^VD were connected to VSS and collector was 

D {C^^$tL/cN P N/^^ 7jf- connected to VDD. 

^ h^>'v^^^'Cl#i^^iX7t^ Semiconductor integration apparatus 
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t ^ ti-^ characterized by the above-mentioned. 



P N ir- Y-nm^ ^ tifc ^ 



[CLAIM 6] 

In capacity connected between VDD-VSS 
power sources, and semiconductor which has 
electrostatic-protection element similarly 
connected between power sources, said 
capacity and said electrostatic-protection 
element are branched from the same 
power-source line, and are arranged mutually in 
vicinity, said capacity is formed by interlayer film 
of the first metal wiring layer and 2nd metal 
wiring layer, interlayer film of 1st polycrystalline 
silicon and 2nd polycrystalline silicon, or 
interlayer film of polycrystalline silicon and 
metal wiring layer, said electrostatic-protection 
element comprised so-called PN diodes which 
high concentration P-type diffusion (P+ stopper) 
formed in P well and high concentration N-type 
diffusion (N+ stopper) formed in N well are 
made to associate, and are made. 
Semiconductor integration apparatus 
characterized by the above-mentioned. 



V ^* ^ #m ^: i- 5 ft 1 

* fc {iff 2 ^ fc 3 



[CLAIM 7] 

Claim 1 or 2 or 3 or 4 characterized by 
breakdown voltage of electrostatic-protection 
element being lower than insulation-film 
breakdown voltage of capacity, or 
semiconductor integration apparatus of Claim 5 
or Claim 6. 



[CLAIM 8] 
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t -t^tmm 1 ^ fc mmm 2 
^ tcmmm 3 ^ /c mm^M 4 
^ (iff 5^3S 5^fc mmm 6 



It connected with power-source line for I/O cells 
of semiconductor integration apparatus, and 
capacity and electrostatic-protection element 
have been arranged to I/O cell region. 
Claim 1 or 2 or 3 or 4 characterized by the 
above-mentioned, or semiconductor integration 
apparatus of Claim 5 or Claim 6. 



ffl * tL/c i^tij kz.h^^^mmm. 

If 3 * fc «ff ^II 4 ^ (4 



[CLAIM 9] 

It connected with power-source line for interior 
in inner side surrounded in I/O cell region of 
semiconductor integration apparatus, and 
capacity and electrostatic-protection element 
have been arranged to internal region. 
Claim 1 or 2 or 3 or 4 characterized by the 
above-mentioned, or semiconductor integration 
apparatus of Claim 5 or Claim 6. 



[DETAILED DESCRIPTION 
INVENTION] 



OF THE 



[000 1] 



[0001] 



[TECHNICAL FIELD OF THE INVENTION] 

This invention relates to formation method of 
effective built-in bypass capacitor as one of the 
power-source noise rejection of semiconductor 
integration apparatus for high frequency. 



[0 0 0 2] 



[0002] 



V^^(DWl^\ [PRIOR ART] 

^^f2^l^^t?|§^ Lfcffi: In order to remove power-source noise 
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jSy ^ X^rl^^'f -Sfcfetcfi, generated inside semiconductor formerly, 

^^^i^M^^W:(^^^(DW^TB:(D bypass capacitor was inserted between power 

MWM (VDD-VSS) \zy< sources (VDD-VSS) of nearest to exterior of 

^ =' VxVi^^f^A L'CV'> semiconductor integration apparatus. 



[0 0 0 31 [0003] 

121 2 l-iUM(DW.M./ ^ FIG 2 is insertion point of conventional external 

y<7^='yf>"^(D^A bypass capacitor for power-source noise 

'fifi'CfeSo rejection. 



[00041 



[0004] 

[PROBLEM TO BE SOLVED BY THE 
INVENTION] 

When operating frequency of semiconductor 
integration apparatus comes to exceed 
20MHZ(s), it becomes impossible however, to 
disregard distance (impedance) to 
power-source pin and bypass capacitor of 
semiconductor integration apparatus in bypass 
capacitor attached to exterior of semiconductor 
integration apparatus. 

It had problem that power-source noise 
generated within semiconductor integration 
apparatus could not be removed enough. 



[0 0 0 51 

J; o Tin 2 <7)t^5feco;^fe(D^ 

{c. ^=H=-M'mmmm.n2 o 0(7) 

2 0 3 i T-^ P 2 

'y9fV^%2 0 3-e^^L/cm 
M/^X2 0 ^1fi^%(D/<^ 
7. n >'T^>iJ--^ilJig \.XWm\L 



[0005] 

Therefore, like conventional method of FIG. 2, 
when power supply of digital circuit 203 and 
analog circuit 204 was carried out from one 
power-source pin pair of 200 in semiconductor 
integration apparatus, before power-source 
noise 205 generated in digital circuit 203 
reached and smoothed to external bypass 
capacitor, it went around to analog circuit 204, 
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'f'6m<i^T't p 2 0 4 and there was problem of doing bad influence to 

ini'9iii^. T-tP ^^^(DWiYf operation of analog circuit. 



[0 0 0 61 



[0006] 

Then, there were danger of saying that film 
between electrodes of condenser is fractured by 
static electricity implanted between power 
sources of what can remove power-source 
noise if bypass capacitor is simply inserted 
between power sources into semiconductor 
integration apparatus. 



[0 0 0 71 

V D D 7 >- ^ ii L r ?i A $ n 

3 0 1 «a$tL5^J^^LT 



[0007] 

FIG. 3 is circuit diagram showing insertion point 
of conventional bypass capacitor for 
power-source noise rejection with a built-in tip. 
When static-electricity energy 310 is implanted 
through VDD line, example by which built-in 
bypass capacitor 301 is fractured is shown. 



[0 0 0 81 



[0008] 



DD-vs smMPH^f-^M^n 

tmmni^mm^ itm-<D mm 



[MEANS TO SOLVE THE PROBLEM] 

Semiconductor integration apparatus of this 
invention, in semiconductor which has 
electrostatic-protection element connected 
between power sources as well as capacity 
connected between VDD-VSS power sources, 
said capacity and said electrostatic-protection 
element are branched from the same 
power-source line, and are arranged mutually in 
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-Y y^-^^MO S (PMOS) ^ vicinity, said capacity comprises P channel 

fcf±N^^>';tvVMO S (NO MOS (PMOS) or N channel MOS (NOS) gate 

S) h^T^lf frJc^tb. MIS film, it is characterized by said 

f^^^{?:li^^t4y'— hRXfy electrostatic-protection element comprising 

— y^^VDDic, KU^^^-^V PMOS gate controlled diode (henceforth, 
S Sfc^^^iXTtPMO S^— PGCD) by which gate and source were 
h h p— /V K^V K connected to VDD and, as for it, drain was 
(iiiTPGCD), h connected to VSS, or NMOS gate controlled 

RUy—^^V SSic^ KL^^ diode (henceforth, NGCD) by which gate and 

y^VDDiZ^^^tifcNMO source were connected to VSS and drain was 

S y — h n h p — K^V :t connected to VDD. 

- K (i^TNGCD) Vmj^^ 

[0 0 0 9] [0009] 

^ tc^^^M(D^-^^^i^M^^^W. Moreover, semiconductor integration apparatus 

VDD-VS SMW^f^i^^ of this invention, in semiconductor which has 

^ $ titers |p1 C < WMM electrostatic-protection element connected 

i^^Wi^t^tcWM^i^M^^i: between power sources as well as capacity 

^'t'§¥^ft;{CioV^T. ffjf2^ connected between VDD-VSS power sources, 

Mtmti^M%^W:^^HW\^ said capacity and said electrostatic-protection 

(DMW^y^ yt^^'T^i^Lt^oK element are branched from the same 

V ^ (ciSf^tcgSg ^ tb^ trj tS^l power-source line, and are arranged mutually in 

id^y— h ^ V S S {C K vicinity, said capacity comprises N channel 

Xfy~:^^yDD{:i^m^^tc MOS (NOS) gate films to which P channel MOS 

P 5^ >'^/l/MO S ( P MO (PMOS) by which gate was connected to VSS 

S h D D (c K and drain and source were connected to VDD, 

l^^ l^RUy-'P^^V S S iZ^ or gate was connected to VDD, and drain and 

^^tifcN'f'^y^^/i^MOS source were connected at VSS, it is 

(NO S) b^'C^fiJc^ti. characterized by said electrostatic-protection 

mfi^M^i^^^^iii-^—^R element comprising PNP bipolar transistor by 

t/zn ^ y ^ ^YDD{Z^ :=i i/^ which base and emitter were connected to VDD 

^ ^ V S S liZ.^^^thtc PNP and collector was connected to VSS, or NPN 

y<yf 7^—9 by^-v^yc.^, ^fc bipolar transistor by which base and emitter 

lit^~:^Rlf^^ y S S were connected to VSS and collector was 

:^U^^^VDDI<Cl^m^ connected to VDD. 
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[0 0 10] [0010] 

S tc:^^^M (D ^r^^i^MW^W Moreover, semiconductor integration apparatus 

VDD- VS SSMPpI^-S of this invention, in semiconductor which has 

M ^ tbfc^S [rI C < MWM electrostatic-protection element connected 

fci^^^tt/cHS^f^li^^^ between power sources as well as capacity 

^i'S^^^f-ioV^r. mt^B connected between VDD-VSS power sources, 

li: tutSf^^M{¥:K^^fi[pl— ' said capacity and said electrostatic-protection 

(DMW^y^yt^h^^i^L't^^'K element are branched from the same 

V^'fCiSj^dlBM^tL^ ffjfS^M power-source line, and are arranged mutually in 

f±y^ h^V S S{C Kl^-f vicinity, said capacity comprises in gate P 

Uy~7si:YBDI(Z^M^tifc channel MOS (PMOS) by which drain and 

P ^ V^/i^MO S ( P MO source were connected to VSS at VDD, or N 

S).*f::tty- h^VDDtc K channel MOS (NOS) gate film by which gate 

^-^U^y — V S S(c:^ was connected to VDD and drain and source 

^^thtcNf--Y >'^yVMO S were connected to VSS, it is characterized by 

(NOS) h l^'C^fiSc ^ ti^ said electrostatic-protection element comprising 

mti^M^i^Wi^^iiP ^ :x./u so-called PN diodes which high concentration 

P^fdffM^tb/ti^^^PMtetJ: P-type diffusion (P+ stopper) formed in P well 

(P + ;^^:y^^— ) tN^:r./u and high concentration N-type diffusion (N+ 

rt{-?FM^tL7ti^^SNMtet5: stopper) formed in N well are made to 

(N + y^ h ^yy<~) ^^'^ht> associate, and are made. 

[0 0 1 1 1 [00111 

^ 7t^^?^ ^^^H^S^ Moreover, semiconductor integration apparatus 

{4, VDD- V S SSMP^ItC^ of this invention, in semiconductor which has 

M ^ titc^M IrI C < WM^f^ electrostatic-protection element connected 

(c^^^tiTtfl^M^lftM^^-^ between power sources as well as capacity 

^i~5¥^^l$^{cioV^T. tufS^ connected between VDD-VSS power sources, 

4i:iilfS#MMf:?:M^^f4[pl-* said capacity and said electrostatic-protection 
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'yv='yt ±mi^Bm (DM mm 

;v Y^4^~ K (JJ^ITP GC 

D), *fc(±y-h&t>'y-x^ 

^^^tLfcNMO S ^7*- h >- 
GCD) T'«^^tifcr <b^# 



element are branched from the same 
power-source line, and are arranged mutually In 
vicinity, said capacity is formed by interlayer film 
of the first metal wiring layer and 2nd metal 
wiring layer, interlayer film of 1st polycrystalline 
silicon and 2nd polycrystalline silicon, or 
interlayer film of polycrystalline silicon and 
metal wiring layer, it is characterized by said 
electrostatic-protection element comprising 
NMOS gate controlled diodes (henceforth, 
NGCD) by which PMOS gate controlled diode 
(henceforth, PGCD) by which gate and source 
were connected to VDD and, as for it, drain was 
connected to VSS or gate, and source were 
connected to VSS, and drain was connected to 
VDD. 



[0 0 12] 



[0012] 



[OPERATION] 

FIG 1 is conceptual diagram of semiconductor 
integration apparatus of this invention. 



[0 0 13] 

yy'y-f 10 1, 10 2 fi^ix 

^n^V'^ \ 0 3. r-t- 

P ^HIISS 1 0 4 t^m^ 

ti. X v^^/viHiif& 10 3 -e^^ 
(cr-^p^'niggi 0 4(c?iA^ 



[0013] 

Bypass capacitors 101 and 102 inserted 
between power sources are each formed near 
digital circuit 103 and the analog circuit 104, 
while removing power-source noise generated 
in digital circuit 103, role which removes 
power-source noise implanted into analog 
circuit 104 is achieved. 
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[0014] [0014] 

^ LX^<4 y^T.^iy'fy^ l O And as for electrostatic-protection element PN 

1, 1 0 2(7)i£{^(ciag$tiy^c diode 105,106 arranged near the bypass 

#^^i*li^PN^V;<f-— K 1 capacitor 101,102, reverse breakdown voltage 

0 5, 1 0 6 }±. /^-f y<7. ra >- of PN diode is low designed from insulation-film 

X Vf - ^^feic^^^SSJBE J: «9 . breakdown voltage of bypass capacitor. 

P N^-f K(7)3^;^[p]7' V— When static-electricity energy is implanted 

^ ^^^^^i±;6M£< 1x1+ ^tiT through power-source line here, license of this 

V^6o ^ ^'C#^^^-^/v^'^ electric potential is carried but to bypass 

ifiWM.y^ l^^MX^X^i^X^th capacitor 101,102 and PN diode. 

tz.^M"^^ 1 However, before making bypass capacitor 

0 1, 1 0 2 i: PN^V Y extend in rupture, static-electricity energy 

(^IrI^Iil^^PP ^"^^ discharges through PN diode. 

/<7.:=ily'fly^^'^^\z.^h\. Therefore, bypass capacitor 101,102 is 

ft ^ fu P N K L protected from static electricity. 

So ctoT^^-f ^^;^^^7'>f' 
l 0 1 , 10 2\i^mMt^h^ 

[0 0 151 [0015] 

{^m(D'mm(DMM [embodiment of the INVENTION] 

]^y{Z.if,^^^(D%^Mf^'MM¥\^ Detailed Example of this invention is specifically 

^W^tf^KWtMir demonstrated with reference to drawing below. 

-So 

[0 0 16] [0016] 

H 4 PMO S y — h r3 >^ p FIG. 4 is 1st example circuit diagram of this 

— /VK^V;t'— K (PGCD) invention by combination of PMOS gate 

^"^^^WM^ fPMOS ^~ controlled diode (PGCD) electrostatic-protection 

YWz^<4 /^x m :y'fl^^(D^SJi^ element and PMOS gate film bypass capacitor. 

^:b*(c J: 5 if^^Wi 1 ^JIhI it is for bypass capacitor 403 stabilizing power 

^[H'CfoSo ^^Ts^i/'f^y source of analog circuit 400. 

1^ 4 0 3 fir^p ^ lH]Sg4 0 0 And electrostatic-protection element 404 is for 

(^®^x^^^{t;^i±"S7t^s60t» protecting previous bypass capacitor 403 from 
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4 0 4 M(7)/<-r =1 

>i^4 0 3 
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y<^/-?;^ay7=>f-4 0 3 HP 
MOS Vyyiy:^^(D^—VW: 

rv^So 0^19 VDD<bVS s 

^^tbsr <t{c/^5„ 

^|g^4 0 4f4PMO S h^i^ 
y— if^;:^ hu— h^VD 

T^^^ z-?;^ =1 >'f- 4 0 3 (c 
fii^mmf*^*i^ 4 0 4 

^ i ^> V ^ CD T' ^ ti -5 o -e 

MOS h7^v^;^^<^^!j^^L 
/c^\ NMO S h7>'v^;^i5'r' 



[0017] 

Bypass capacitor 403 comprises gate films of 
PMOS transistor, VSS and source, drain, and 
substrate are connected to VDD for gate. 
That is, bypass capacitor is formed between 
VDD and VSS. 

Electrostatic-protection element 404 comprises 

PMOS transistors, gate and source, and 

substrate are conriected to VDD, and drain is 

connected to VSS. 

Therefore, it is usually in OFF state. 

However, license of the static-electricity energy 

is canied out once, high voltage beyond about 

20V is usually built between drain and source, 

and static-electricity energy discharges from 

VDD to VSS according to break-down 

phenomenon of transistor. 

Therefore, since electric potential more than 

breakdown voltage of electrostatic-protection 

element 404 is not built over bypass capacitor 

403, it protects. 

Here, example of PMOS transistor is shown as 
electrostatic-protection element and a bypass 
capacitor. 

However, NMOS transistor is sufficient. 
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FIG. 5 is 2nd example circuit diagram of this 

invention by combination of NIVIOS gate 

controlled diode (NGCD) 

electrostatic-protection element and NMOS 

gate film bypass capacitor. 

Moreover, it is possible also in combination of 

NMOS as PMOS and a bypass capacitor as an 

electrostatic-protection element. 

Similarly it is easy to be natural in combination 

of PMOS as NMOS and a bypass capacitor as 

an electric protection element. 



[0 0 19] 



[0019] 

In FIGl 1, FIG 2, it was objective to protect 
power-source line noise which goes around to 
analog circuit. 

However, this invention is effective also in 
objective that power-source noise of digital 
circuit which is easy to generate noise contrarily 
does not drain out. 



[0 0 2 0] 

m 6 i-i^mm (om 3 m(D^^m 

;^mmm^ ( i /o^^/^nm 
t^')y-:fm^%im.^fixioK). 

ir yvffi ^ (7) V D D / ^ 5/ 
. K 6 0 5 ^t>'V S -y K 6 0 



[0020] 

FIG. 6 is circuit diagram of 3rd example of this 
invention, and hangs up output driver of I/O cell 
as an example of digital noise. 
It is ideal which region only for input-output cells 
(I/O cell region) is usually arranged at ring 
shape at periphery section of semiconductor 
integration-apparatus tip, and is divided with 
power source for internal region. 
However, power source for interior and power 
source for I/O cells may have to be branched 
and used from common VDD pad 605 and VSS 
pad 606 with limitation of the number of pins 
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et^b^MLxm^frntii^ etc. 

tiihti^^^M^t^h^o i^V^< Then, after branch, in view of pad, VDD600 for 

y Vi^h^Xj^i^Wii^l /O-^ I/O cells, and power-source line system of 

/V^ VDD 6 0 0 t I /O-fe/V VSS601 for I/O cells, and 

S S 6 0 1(DWM.'7 4 Power-source line system of VDD602 for 

t . I^^ffi V D D 6 0 2 i: F^^ interior, and VSS603 for interior 

ffl V S S 6 0 3 (DMW.^^ Usually are arranged so that common 

^^ii^ ^V;^ ^^^fc-fr impedance may not be given. 

[0 0 2 11 [0021] 

M&Xl'i'^ y'f(0:^lL^~'t— FIG. 6 shows power-source line of upper right 

U<dMM.'7^ ^-^^LTV^So corner section of tip. 

z^;^ >'x >'f" 6 0 8, 6 Bypass capacitors 608 and 613 are connected 

1 3f45fet^ I /Oir/VfflVDD between previous VDD6G0 for I/O cells, and 

6 0 0 ^1 /Giryvffi V S S 6 VSS601 for I/O ceils. 

0 1 (Om\Z.^W:^h^X^^^o # Similarly it connects between VDD,VSS for I/O 

ll^t?:li^^6 0 7fi[plC< I cells, and electrostatic-protection element 607 

/Oir/VffiVDD, VS S(DW\ is arranged near the bypass capacitor 608. 

(c^^^iX/O^o/'^-f /^y^rt^-x Moreover, another electrostatic-protection 

>'f- 6 0 8 (7)a£j§}ciEM$tt'C element 609 is similarly connected between 

v>5o ^f^hb l^<D^.mMM VDD,VSS for I/O cells, and it arranges near the 

fi^^6 0 9 I /Oir bypass capacitor 613. 

V D D . V S S O (C^^ Electrostatic-protection element and bypass 

^ti^/5^o/^-f /<:^^>"f^ % 1 capacitor may be in ring-shape power source 

3(7)i£{#{cgeg$ixrv^5o ^ how many. 

WMMMM^RXI^^-< /Ny?. n >- Similarly output dry burr cell 610 is connected to 

t'VI^H y >'^;t>C^Mt^vK o I/O cell power-source line, it switches in 

fcoT \^t} -^^^ response to output signal 611 from interior, and 

ir/V6 1 Ot>[pll^< I / O'fe/V final output signal comes out from output pad 

mM.y^ yk^mu^ixxioy) ^ 612. 

ti%f)^h(D\!i^Mt^^& 1 1 ^S: At this time, switching noise is in I/O VDD600 

nXT.^ y=f-y^\^^ andVSSeOI. 

K6 1 2t''hML^\^M^^t^X However, bypass capacitor 613 arranged near 

5o ^ I /Q^ VDD 6 the output driver 610 relieves power-source 
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0 ORUY SS60 Itc;^^-/ noise, furthermore, bypass capacitor 608 

f-^^V^X;4^(D5;0^^ ttl;^ K relieves further. 

V 4 6 10 (7>J£ < (Cgag $ Therefore, to VDD602 for interior, and VSS603 

^fc^'^A ^^^^^lyf'y^ 6 13 for interior, sneak path of power-source noise 

J: o y Xf±.Sfp ^ generated from output driver 610 can be 

tL. $ ^{C/^>f /^7;r3>^7^Vf- relieved. 
6 0 8{CctoT$?)M^P$tl 

0 2. F^^fflVS S 6 0 3{C{± 
{±i;^ K9-f/^— 6 1 Qt^h^^ 

So 

[0 0 2 2] [0022] 

r r.'Cf4#®^f:^M^^<t Here, example of PGCD is carried as an 

P G C D(7)^iJ^(Di±-CV^S^\ electrostatic-protection element. 

^^^kj^GCY^'<2\>t^^t>f^ However, of course, NGCD is sufficient and 

V^L. PGCDirNGCD^Nlfe PGCD and NGCD may be used for juxtaposing. 

^OfC^ffl LT t^V^o Even if bypass capacitor also also uses PMOS 

^ly'fy^i^ PMO STrt^NM or NMOS for juxtaposing, the objective does not 

O SX-h^tci^mi^^mLX change at all. 

^>^ -?rO@^{i/^Ay^^t>S^ Moreover, GCD as an electrostatic-protection 

<tfi^£V>o ^tc^MM^i^tt^^ element and combination of bypass capacitor, 

t LT^DGCD ir/'^-f /Ny^n^- case where transistor is beforehand prepared 

X >'1^(7)|a<^^^t)i±"{4. h for electrostatic protection of input-output pin for 

T V4 ^<7> J: o\z. \ /0^^\z. forming output driver in I/O region as gate array 

fiffi;^ Ky^/^-^?FMt~5fc: is mostly. 

L< fiAutJ;^ t'>'(7)#^ There is also advantage that transistor left in 

%^^<Dfz.^\z. hy unused pad cell etc. can be used effectively as 

hh^^C^^M^t^X\/^^-^Ma' an electrostatic-protection element. 

/J^#< ^t^i^ffl^^^^ y K'fe/i-'^'C Since these electrostatic-protection elements 

^oTV^S b^>'v^^^^#^ are furthermore connected between power 

t LX^^M^l^X"^ sources, there is effect which prevents rupture 

5 i: V ^ 9 ^'J>'^^ hh^o ^ of internal transistor also to static electricity built 

h (D^M%^^^^iiMWM between this power-source pad. 
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[0 0 2 3] 



[0023] 

Next, example which uses bipolar transistor as 
an electrostatic-protection element is 
demonstrated. 



[0 0 2 4] 

m 7 (IN P N/<^ hyy 

3 >'7'>f- 7 0 3 \-iT-f- p 

7 0 4 (i/^-r z-?;^ ^ 

t':/^- 7 0 3 (Z)#mM{^S:fi<^fc 
>'i^ 7 0 3 h s s 

PMOS h^^v^^^^f^'/— h 
^7 0 4 fi^ 5: 5/ ^ ^ VDD 
S LfcN P NM/-<-r ^- 



[0024] 

FIG 7 is 4th example circuit diagram of this 
invention by combination of NPN 
bipolar-transistor electrostatic-protection 
element and PMOS gate film bypass capacitor. 
As for bypass capacitor 703, 
electrostatic-protection element 704 exists for 
electrostatic protection of bypass capacitor 703 
for power-source stabilization of analog circuit. 
Bypass capacitor 703 comprises gate films of 
PMOS transistor by which gate was connected 
to VSS and source, drain, and substrate were 
connected to VDD. 

Electrostatic-protection element 704 is NPN 
type bipolar transistor by which emitter was 
connected to VDD and it connected collector 
and base to VSS. 

Generally breakdown voltage of bipolar 
transistor becomes lower than that of GCD 
transistor for how many minutes. 
Therefore, it is effective in being more favorable 
than GCD as an objective of protection of 
bypass capacitor. 

Therefore, semiconductor integration apparatus 
shifts combination of bypass capacitor by 
electrostatic-protection element and gate film of 
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bipolar transistor to deep submicron design 
rule, and there is particular effect that it can be 
adapted even if gate film becomes thin. 
Moreover, more nearly mass bypass capacitor 
can be obtained by ability of thin gate film to be 
used, and effect of noise rejection improves. 
Of course as a bipolar transistor, it is possible 
also at PNP type. 

However, in PNP type case, base is used for 
VDD side, connecting. 

Moreover, it may use PNP type and NPN type 
for juxtaposing. 

Although it is still more needless to say, as a 
bypass capacitor, gate film of NMOS transistor 
is also possible. 



[0 0 2 5] 

mm^ t NMo s h m^u 

J: 5 ^ ^ m 5 [Hi M -C fo 
5, /^^/N;^rr^T^>f-8 0 3 



[0025] 

FIG. 8 is 5th example circuit diagram of this 
invention by combination of PN diode 
electrostatic-protection element and NMOS 
gate film bypass capacitor. 
As for bypass capacitor 803, 
electrostatic-protection element 804 exists for 
electrostatic protection of bypass capacitor 803 
for power-source stabilization of analog circuit. 
Bypass capacitor 803 comprises gate films of 
NMOS transistor by which gate was connected 
to VDD and source, drain, and substrate were 
connected to VSS. 

Electrostatic-protection element 804 makes 
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^(D^'—hmx^mji^^ti^o # high-concentration P+ diffusion (following P+ 

MU^MM^S 0 4li~i^M&P stopper) and high concentration N+ diffusion 

+fei5: ii^lT P+y^ h y (following N+ stopper) associate, and is formed, 

tMM^^+^sk (UTN + P^ p+ stopper side is connected to VSS, N+ 

h s/y-N— ) ^o^fcti-^Tff^j^Jc stopper side is connected to VDD, and 

^ti. P + :^h'y^^—M^yS perimeter of said NMOS transistor is 

S^. N + 7« h .y^N— tiJ^VD sun-ounded further. 

10 0 2 6] 

in 9 }± r 8 (D P N i?'^ 

■So 

[0 0 2 7] [0027] 

h'l^^ y ' y—y^tts^^N+it N+ diffusion 910 and 911 and polycrystal silicon 

15:910^91 1 ir^lg^v^y gate 904 used as drain * source are NMOS 

=1 h9 04{iNMOSh transistor, and form bypass capacitor with gate 

^^v^^^r-foipy- h^fCct film. 

K) ^-^yf y'<:^='y'f>'-\)-^Mfi^L P+ stopper 912,913 surrounds perimeter of 

TV^-So P + ^ h -y^"^— 9 1 2 , transistor and sets electric potential of P- 

9 1 3t>hyyi^y^^<Dmm^ WELL917toVSS. 

^•918^. P-WELL9 17 Moreover, perimeter of P-WELL is N- 

(^m^i^VS S{CL-CV>;5o ^ WELL916,918. 

fcP-WEL L(DMI|gfiN-W VDD electric potential is given by N+ stopper 

ELL916, SlSXh'O. 915,914. 

N + ;^ h y/^— 9 15, 9 14 PN diode 902,903 is formed in border of 

icX'O VDDmii^-^K.hnX P-WELLand N-WELL at this time. 

V^5o :L<Dt^P-WELLt 
N-WE L L(7)±i#{c:{iPN^' 
-r;r— K902, 903 ^^f^ 

[0 0 2 8] [0028] 



[0026] 

FIG. 9 is layout plane-cross-section figure of PN 
diode of this FIG 8. 
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Combination of such a PN diode 
electrostatic-protection element and gate film 
bypass capacitor can surround perimeter of 
transistor for diode completely. 
Therefore, peculiar effect that protection of gate 
film becomes much more forcefully more is 
brought about. 

P+/N+ stopper of still such a ring shape does 
electric potential of P-WELL and N-WELL 
forcefully, exceptional effect of stabilizing 
high-speed operation of transistor further is 
brought about. 

This example demonstrated NMOS as a bypass 
capacitor. 

However, effect as a bypass capacitor is not 
broken by gate film of PMOS transistor at all. 



[0 0 2 9] 

§ mmm a: § a rmmmx t 



[0029] 

Example using gate film of transistor has so far 
been demonstrated as a bypass capacitor. 
However, it can form also by interlayer-film 
capacity by different wiring layer. 



[00 3 0] [0030] 

mi on— ^a^T'^IB/llliF^Sitc FIG. 10 is sectional drawing at the time of 

X'O^M^Mf^LtciM^(DWiM forming capacity by general wiring-layer 

iKl'CfcSo ligamentum. 



[0 0 3 1 ] [0031] 

miB/M 1 0 0 3 i!|^2ia?^ Value of condenser 1004 is decided in 

g 1 0 0 2 75^32^ UlTV^SoP^j" proportion to area of part which 1st wiring layer 

(D'^Wzitifi LT =1 y'fy-f 1 1003 and 2nd wiring layer 1002 intersect. 

0 0 4 (DiUi'^^t. So II 1 MM VSS electric potential is given to 1st wiring layer 
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fll 0 0 3 V S S 7 >- 1 1003 by VSS line 1001, VDD electric potential is 

001{cJ:'9VS SMiit^^^±. given to 2nd wiring layer 1002 by VDD line 

?)tb. :^2iai^ji 1 0 0 2{c{4 1000. 

VDD^'1'>'1 000{Cj;f9V Capacity value is the same even if it gives VSS 

DDM&it>-^x.b^^o iih^ to 1st wiring layer, of course at VDD electric 

/u^lEHjKcVDD^Ii^^ potential and 2nd wiring layer. 

L-c:^2SEM{-v S S ^-^X. 



[0 0 3 21 

m 1 la,^ ii tm2 ^mm (oun 

jsgB,^2jig. ±mMB2mB 
t^mmmsmu. ^jsiB^3 

mmm2mB ^r^MSHi^4ji 
@ . ^Jiia^ iMBt ±m&m 
4gg#. fosv^fi. #;^H«H^> 
v^^yimst ^^H^v/ y =< 
2mn. ^UM^i^v =^>2mB 

^yv=^>imn t^MMm 1 m 
imBt±m&m2mB^<DS- 



[0032] 

As a combination of material of 1st wiring layer 
and 2nd wiring layer, they are the 1st layer of 
the metal wiring, and the 2nd layer of the metal 
wiring respectively (from lower layer), the 2nd 
layer of the metal wiring, the 3rd layer of the 
metal wiring, the 3rd layer of the metal wiring, 
the 4th layer of the metal wiring, the 1st layer of 
the metal wiring, the 3rd layer of the metal 
wiring, the 2nd layer of the metal wiring, the 4th 
layer of the metal wiring, the 1st layer of the 
metal wiring, the 4th layer of the metal wiring 
etc., etc., or the 1st layer of the polycrystalline 
silicon, the 2nd layer of the polycrystalline 
silicon, the 2nd layer of the polycrystalline 
silicon, the 3rd layer of the polycrystalline 
silicon, the 1st layer of the polycrystalline 
silicon, the 3rd layer of the polycrystalline silicon 
etc., etc., furthermore, they are the 1st layer of 
the polycrystalline silicon, and the 1st layer of 
the metal wiring, the 2nd layer of the 
polycrystalline silicon, the 1st layer of the metal 
wiring, combination of the 1st layer of the 
polycrystalline silicon, polycrystalline silicons, 
such as the 2nd layer of the metal wiring etc., 
and metal wiring, furthermore, combination of 
diffused layer and metal wiring layer etc. is 
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made. 



[0 0 3 3] [0033] 

coSE^Jifc: j; Next, example adapting bypass capacitor by 

=1 y'fy-^^Jt^^ Lfc^lJtcov^ this wiring layer is demonstrated. 



[0 0 3 4] 

^\^\.fz.i,(Dxh^o i/om 

f4*ii(7)VDD/-?5/ Kl 100 
t VS S/-??/ Kl 1 0 1 t^h^^ 

mi'^ I /OffiVDD 110 5. 

rtli'J^^ i/o;bvs s 1 1 0 7 
{c#ji9 ^^-cbtb-cv^So (m 1 1 

VDD 110 5(Dmi^tMti^ 

^{c3gS^JigaM^'Kv^ I 

/O^VS S 1 1 0 4;i5|aM$ 

:i(7>2o(Dji(DiJ' p;^-f S 
^^-ez-^^/N'^^yxVf- 1 ^ 

Jl^)?)cL-CV>-5o(01 lT'fi« 

t' 3 s i ^ Ji IE ;i ^ ^ L -c V ^ 



[0034] 

FIG. 11 is 6th example circuit diagram which 
combined electrostatic-protection element by 
bypass capacitor by wiring layer and GCD of 
this invention. 

Although components of details were omitted, 
they took out top region of semiconductor 
integration apparatus with which I/O cell region 
is arranged around tip at ring shape like 
example of FIG. 6. 

Power-source line for I/O and power-source line 

for interior are branched from common VDD 

pad 1 1 00 and VSS pad 11 01 . 

Power-source line for I/O is arranged as 

expected at ring shape using the 2nd layer 

metal wiring layer, outermost periphery is 

assigned to VDD1105 for I/O, and inner side is 

assigned to VSS1107 for I/O. 

(The 2nd layer wiring layer is expressed with 

thick continuous line in FIG. 11) 

Moreover, VSS1104 for I/O is arranged at style 

which laps with region of said VDD1105 for I/O 

using the 3rd layer metal wiring layer, bypass 

capacitor 1 is formed in region which these two 

layers cross. 

(The 3rd layer metal wiring is expressed with 
chain line in FIG. 11) 

Moreover, VDD1106 for I/O is arranged at style 
which laps with region of said VSS 11 07 for I/O 
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similarly using the 3rd layer metal wiring layer, 
bypass capacitor 2 is formed in region which 
these two layers cross. 

These two bypass-capacitor 1,2 both are 
connected to between VDD-VSS. 
Effect is in relief of switching noise generated in 
I/O cell. 

And electrostatic-protection element 1108 by 
PGCD was inserted between VDD1105 for I/O, 
and VSS1107 for I/O as expected, and protects 
electrostatic damage of said bypass capacitors 
1 and 2. 

In order that combination of bypass capacitor by 
this electrostatic-protection element and wiring 
layer may use I/O power source doubly, it 
lowers source impedance and also has special 
effect of improving high frequency 
characteristics. 

Furthermore, since I/O ring region exists widely 
along periphery of tip, large area can be taken, 
it also has advantage that it can be easy to 
obtain capacity value of major bypass capacitor. 
Moreover, PGCD was raised as an 
electrostatic-protection element here. 
However, effect that NGCD demonstrated so 
far, NPN bipolar transistor, PNP bipolar 
transistor, and PN diode are also similar is 
acquired. 
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Thus, also in semiconductor chip only with 1 set 
of power-source pads, power source for I/O and 
power source for interior are prepared, by each 
preparing bypass capacitor and 
electrostatic-protection element in line after 
branch, noise separation of I/O region and 
internal region can be performed. 
It can prevent switching noise of other digital 
circuit or I/O cell mixing to analog circuit by this. 



[0 0 3 6] 

mm 1 1 /ommm\mw\\z.^ 
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Moreover, since protection of bypass capacitor 
can be performed even if it does not individually 
prepare electrostatic-protection element in 
object for internal region, and I/O region by 
preparing electrostatic-protection element 
before power-source line for I/O and 
power-source line for interior branch in view of 
power-source pad, it is not necessary to 
increase area of internal region. 



[0 0 3 7] [0037] 

^fc^^^^(Dy'<^ y<:^=i>''r>' Moreover, bypass capacitor of this invention 

t^M%i^Wi^^^^^S.^a^i:> and combination of electrostatic-protection 

-&f±y-f X|^^i!V^ element are effective in mentioning 

p(7)fitl. ^^^^M^m'^M<D^M static-electricity resistance quantity of 

:^iitfi^fc(/'5 <t 9j§!]j^t>fe semiconductor integration apparatus besides 

5o original main point of noise rejection. 



[0 0 3 8] [0038] 

HI 1 2 li-i:^^^^(D^MM.^M^ FIG. 12 is static-electricity model figure when 
^ t^<4 ^^^^^^yT'y-^^M.^ static-electricity energy starts from exterior 
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'ut^^'^tc^^Mi^M^^&Wi^^^ semiconductor integration apparatus which 

75^/5^0 connbined electrostatic-protection element and 

tc^O^M'^^'f^^M'Chho bypass capacitor of this invention. 

^W.H.^^-/^^~(D^f'Mat There are EIAJ, MILL, etc. in model of 

E I A J I L L^l^ < o;5^ static-electricity energy partly. 

h^t^^. :i ^ 'Cf4#M^Mi± 1 However, after static-electricity voltage 1200 

200 (V-400v) (V=400v) is accumulated in static-electricity 

1201 (C 0 = 200 capacity 1201 (C0=200pf) here, case where 

p f ) {^W^M^t^fc^^ license is carried out to semiconductor chip 

^:y7'l 2 0 4fcRlnT$tLfcJ^ 1204 is shown. 

n'^^ LTV'So HIS&T'p ^ ^ Built-in bypass capacitor 1202 prepared in noise 

t\WHzy X^.^^liZm^fh rejection apart from circuit block is set to 

tL/cf^E/M^^^^^x>i^ 1 C1=200pf. 

202SrCl=200p f^i~ Static-electricity energy of being main is 

So isi6ht(D^m^^^-^^^ Q=CO*V. 

~i[tQ = C 0 ^Wh^t^^^ ^ However, when license is carried out to 

-/ytC^ppI^tiS^tCfl semiconductor chip, it partitions into 

C 1 i C 0 (7)^4J:btc5>#J^ti capacitance ratio of C1 and CO. 

^(D'<:\ ||®[Elg&37'p >y ^ 1 2 Therefore, static-electricity energy concerning 

0 3 real circuit block 1203 becomes 1/2 compared 

fiV^ (CO/ (Cl+CO)) with case where it becomes V*(C0/(C1+C0)) 

= V* (1/2) tt£^\^My< =V* (1/2), and there is no built-in bypass 

4y<:^:=^>T>'^l 2 0 2ff^M capacitor 1202. 

^^^-n tit^X 1 X 2{Z.:^j:^o static-electricity energy which, on the other 

—^P^M^^-^ '^^^^>''fy^ I hand, starts built-in bypass capacitor 1202 is 

2 0 2 V*1/2. 

— HV * 1 / 2 'Cfe5;6^^ However, it depends electrostatic-protection 

1 2 0 8^<yXMM element 1208, and since it discharges, rupture 

^ti?>(DXf&Mm^ is not started. 

X<:>X^r^Mi^^ yy^^i^<^^M Therefore, static-electricity resistance quantity 

2f^fcfo;i>S r t of the whole semiconductor chip goes up about 

fCT^So double. 

[0 0 3 9] [0039] 

^ LXi^M^^'^'^^ ^^7^ ^ yv"^ And improvement of static-electricity resistance 

y^(D^MiU^i^'^ < 't^iit^ quantity can be desired, so that capacity value 
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of bypass capacitor to add is enlarged. 



[0 0 4 0] 



[0040] 



[ADVANTAGE OF THE INVENTION] 

As explained above, it can relieve that 
power-source noise of digital circuit or I/O cell 
generated inside tip goes around 
semiconductor integration apparatus of this 
invention to other circuit block, moreover, noise 
which goes around from power source so much 
in analog circuit sensitive to power-source noise 
etc. can be relieved. 

Therefore, characteristics improvement of 
analog circuit and stabilization of high frequency 
operating characteristic are obtained, 
semiconductor integration apparatus strong 
against power-source noise can be provided. 



[0 0 4 1] 

m-r^^tr^x^^<DX\ mm 



[0041] 

Moreover, semiconductor integration apparatus 
of this invention can arrange bypass capacitor 
on power-source line for each circuit block of 
every. 

Therefore, bypass capacitor is connectable with 
circuit block by low impedance rather than 
attaching bypass capacitor to tip exterior. 
Therefore, effect of noise rejection is high also 
in high frequency operation region. 



[0 0 4 2] [0042] 

^tc^MM.i^s^^^ t LTGC Moreover, in combination using CCD, I/O cell 

D^^O^f&^-at>^Xl't^ 1/ etc. can use unused transistor as an 

O ■fe/W^'C'Tl^'^ffi CO h 7 v^x electrostatic-protection element. 

^ ^ ^ tt^X^ ^(DX^ ^ Therefore, loading gate is effectively utilizable. 
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[0 0 4 3] 

Xn. GCD^PN^?''-!';^-— K 

\zit-<x:fu~i^y^ymj±^ 

i^<-r^:itf}i-^mx\ xv- 
mh^yi^^^^mitx^. m 
# fmmm^n^ ^tt> x^ 5 



[0043] 

Moreover, as an electrostatic-protection 
element, by making bipolar transistor Into 
built-in bypass capacitor, it Is possible to make 
breakdown voltage low compared with GCD or 
PN diode, and it can respond to deep 
submicron and thin gate film transistor in 
combination using transistor gate film, special 
effect that major capacity value can be obtained 
is also acquired by using thin gate film. 



[0 0 4 4] 

y^<~xmt^<Dx^~ vm<D^ 

^'^^^tt^X^h(DX. Vy 



[0044] 

In combination using PN diode as an 
electrostatic-protection element, and as a 
built-in bypass capacitor transistor gate film 
furthermore, since at least periphery of 
transistor is surrounded by stopper, while 
electrostatic protection of gate film becomes 
more nearly forcefully, electric potential of well 
can be stabilized more. 

Therefore, transistor characteristics can be 
stabilized. 



[0 0 4 5] [0045] 

^ t« (31 F*iiiic/<-Y ^f^T^ =1 yfy-^ When using capacity between wiring for built-in 

{cSB/^rel^i^'f^ 9 ^o" (^fi^ bypass capacitor furthermore, structure of 

^M^^^^^(DW:i^t^GCD electrostatic-protection element can comprise 

Xh-^'^'i Tjf— 7 h'yyi^y^'^X capacity also from GCD, bipolar transistor, or 

iiPN :t— y^'Xh^ I/O PN diode by between wiring layers for ring 

-\r/U(DVy ^^mW.^ UiBM Pel fc power sources of I/O cell. 
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X'O^M^Mf^V^ ^(DX\ M Therefore, exceptional effect of much more 
My^>'(D\^^<i^O(D^Uitt^^ reinforcement of power-source line is also 
9^^'j7t^5$!im'i>#btL5o acquired. 



[0 0 4 61 

0 



[0046] 

And effect that static-electricity resistance 
quantity of semiconductor integration apparatus 
from the first can be improved is also acquired 
by adding built-in bypass capacitor. 



[BRIEF DESCRIPTION OF THE DRAWINGS] 



[mi] 



[FIG 1] 

I^M*^^^ Conceptual diagram of semiconductor 
integration apparatus of this invention. 



[1112] [FIG 2] 

^^(0:)o'{^K J; Circuit diagram using external bypass capacitor 

=i>'x>'i^^'K9[H]if&|2]o by conventional method. 

[ma] [FIGS] 

tt^jfeco^^y -f Circuit diagram showing insertion point of 
l^^^^'f ^^y^ 3 >'x Vi^" A conventional bypass capacitor for power-source 

^W.^yy^'t^^Mo noise rejection with a built-in tip. 



[g|4] 

(vi J: -5 PMO S h 3 
>- hp-/vKi5^-r;e-— K (PG 

CD) ^m^^mm^tPMo 



[FIG 4] 

1st example circuit diagram by combination of 
PMOS gate controlled diode (PGCD) 
electrostatic-protection element by this 
invention, and PMOS gate film bypass 
capacitor. 



[HIS] 



[FIG 5] 
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J: § NMO S h ^ 2nd example circuit diagram by combination of 

y h p— /V Ki5^V;^— K (NG NMOS gate controlled diode (NGCD) 

CD) ^M^^^^^tNMO electrostatic-protection element by this 

sy— Mi^^'l'/^;^:3:/x>-f- invention, and NMOS gate film bypass 

<^fi^^:b-fr j; 5 II 2 m\s\^ capacitor. 



[FIG 6] 

Circuit diagram of 3rd example of this invention. 



[0 71 [FIG 7] 

^^^^{cii'SNPN/"^^ /K— 7 4th example circuit diagram by combination of 
hyyi^^'^ NPN bipolar-transistor electrostatic-protection 



t PMO sy— hl^y<^^<:^=i 

4 0m^mo 



element by this invention, and PMOS gate film 
bypass capacitor. 



lElSl (FIG 8] 

:^^I^{CJ;5 PN^V 5th example circuit diagram by combination of 

M'^^M^^ th!MO sy— h PN diode electrostatic-protection element by 

j^/<y( /<:^=|y'fy■^(D^^S.?i•■^ this invention, and NMOS gate film bypass 

t>*(c J: 5 ^iJdlii&lglo capacitor. 

IIII91 [FIG 9] 

^^PJ fCj;5lll8(7)PN :t Layout plane-cross-section figure of PN diode 

— V(Dy^T ^ h ^KfrffiHlo of FIG. 8 by this invention. 



[mi 0] 



[FIG 101 

Sectional drawing at the time of forming 
capacity by general wiring-layer ligamentum. 



[mil] [FIG. 11] 

^^?^(DiB^jl{c J; 6th example circuit diagram which combined 
=1 yfy-f tCCDiZ^h electrostatic-protection element by bypass 

^i^MM^^^S.^a't>-^tc^6 capacitor by wiring layer and GCD of this 

-NIUS&IIIo invention. 
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[mi 2] 

10 0... ^mw-^y^ 

10 1... "fi^^ y 

10 2... T^p^mS^^'p y 

10 3... X v^^?/HH]Sg:/p y 

10 4... r-^P^lH]li&:/p y 
10 5... /v^^y^v y 

10 6... T-:^P ^mSg^P y 

2 0 5... mMJ4^ 

3 10... 



[FIG 12] 

Static-electricity model figure when 
static-electricity energy starts from exterior 
semiconductor integration apparatus which 
combined electrostatic-protection element and 
bypass capacitor of this invention. 

[DESCRIPTION OF SYMBOLS] 

100... semiconductor chip 

101 ... bypass capacitor for digital circuit block 

102... bypass capacitor for analog circuit block 

103... object for digital circuit block 

104... object for analog circuit block 

105... electrostatic-protection element for digital 

circuit block 

106... electrostatic-protection element for 
analog circuit block 
205... power-source noise 
310... static-electricity energy 



[FIG 1] 
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VDD pad 



Power -> 



VSS pad 



See also [DESCRIPTION OF SYMBOLS]. 



im2] [FIG 2] 
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See FIG 1 and [DESCRIPTION OF SYMBOLS]. 



[12131 [FIG 31 




See FIG 1 and [DESCRIPTION OF SYMBOLS]. 
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lm4] [FIG 4] 




420 VDD pad 

403 Bypass capacitor 401 VDD line 

400 Analog circuit 

404 Electrostatic-protection element 

421 VSS pad 402 VSS line 



[El 5 1 [FIGS] 




See FIG 4. 



12/15/2003 



36/42 



(C) DERWENT 



JP11-154733-A 



OERWENT 



[FIG 6] 



5:0:5v.;V:D.D/^7;K:;:::r:;::::;::::|:r;r;::::::r:::::^ 



:'6 0.0';.. 




505 VDD pad 606 VSS pad 600 VDD for I/O cells 

607 Electrostatic-protection element 608 Bypass capacitor 



601 VSS for I/O cells 
609 Electrostatic-protection element 2 
603 VSS for interior 
602 VDD for interior 61 3 Bypass capacitor 2 

610 Output driver 

611 Output signal 

612 Output pad 
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[1117] 



[FIG 71 



7:0. '4. 



7 0 1.. VDO^-fV : 




I 



d. 







::7.f,psf.(Ba; 







-718. :VS5'*y K.: 



See F/G 4. 



[FIG 8] 



::S:J:7::::V.D&/fv C. 




*: ■ \— *a:i «vi'Tss'«> K^;;:- '. i'f^?; 



See F/G 4. 



im9] 



[FIG 9] 
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gate 




1000 VDDLine 

1001 VSSLine 
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1002 2nd wiring layer 

1003 1st wiring layer 

1004 Condenser 

1 005 Silicx)n substrate 



imi 1] 



[Fia 11] 



f:i;;i;;i;6'^:;;;;i:/pfflYS:S;;CJ«B>h^ 




1100 VDDPad 

1101 VSSPad 

1102 VDD for interior 

1103 VSS for interior 

1 1 04 VSS for I/O (the 3rd layer) 

1 1 05 VDD for I/O (the 2nd layer) 

1 1 06 VDD for I/O (the 3rd layer) 

11 07 VSS for I/O (the 2nd layer) 



1 2] 



[FIG 12] 
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.;:l:2 9 2. - 




1 200 Static-electricity voltage 

1201 Static-electricity capacity 

1202 Built-in bypass capacitor 

1203 Circuit block 

1204 Semiconductor chip 

1205 VDDpad 

1206 VSSpad 

1208 Electrostatic-protection element 
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DERWENT TERMS AND CONDITIONS 

Dement shall not in any circumstances be liable or responsible for the 
completeness or accuracy of any Derwent translation and will not be liable for any 
direct, indit^ct, consequential or economic loss or loss of profit resulting directly or 
indirectly from the use of any translation by any customer. 

Derwent Information Ltd. is part of The Thomson Corporation 

Please visit our home page: "WWW.DERWENT.CO.UK" (English) 

"WWW.DERWENT.CO.jp" (Japanese) 
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